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Inroduction
Upper Cretaceous sediments in the Mezdra and Lyuti-
dol synclines in the Vratza District, West Fore Balkan,
Bulgaria are widely distributed and of essential tectonic
importance. For a long time, based on erroneously iden-
tified fossils, these were assumed to be of Cenomanian
age (ZLATARSKI, 1904, 1905, 1910). This author (ZLA-
TARSKI, 1905) assigned only a portion of the limestones
exposed at the village of Varbeshnitza, northwest of
Mezdra and those around the village of Lyuta (now
Vladimirovo) to the Senonian. Later, ZLATARSKI (1910)
pointed out that the limestones at Lyuta were certainly
of Senonian age but those at Varbeshnitza were of
doubtful Senonian age, although he cited some Senonian
fossils found earlier by him. He assumed these sediments
to be of Cenomanian age but later again referred them
to the Senonian (ZLATARSKI, 1927). The same author
(ZLATARSKI, 1904) assigned a Cenomanian age also to
Eocene sandstones resting upon the “Cenomanian” lime-
stones which, as he pointed out, were easily distinguish-
ed from the Lower Cretaceous sandstones in the Vratza
area. For the first time, BON^EV (1932) proved that the
Upper Cretaceous sediments in the Fore Balkan to the
south of the Iskar River were of Maastrichtian, not Cen-
omanian, age. Simultaneously, BON^EV & KAMENOV
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Abstract. This paper discusses the unjustified assignment (based on calcareous nannofossils) of a large por-
tion of the Maastrichtian strata in the Mezdra and Lyutidol synclines (West Fore Balkan, Bulgaria) to the
Paleogene. The co-occurrence of Paleocene nannofossils, reported by some authors, and Maastrichtian macrofos-
sil taxa in these sections indicates diachronism in the appearance of macro- and nannofossils across the K/Pg
boundary. Thus, this boundary cannot be precisely localised except if the Maastrichtian fossils are assumed to
have been redeposited, but there is no evidence of resedimentation. Maastrichtian macrofossils are found not only
within the range of the Paleogene nannofossil zones, but also in sections overlying them in the Kajlâka Formation
where new Maastrichtian macrofossil taxa, such as the echinoid Hemipneustes striatoradiatus (LESKE), appear and
some inoceramid and cephalopod taxa range into this unit. These facts shed doubt over the applicability of nan-
nofossils in determining the K/Pg boundary where this has already been firmly documented by macrofauna.
Key words: Cretaceous/Paleogene boundary, Maastrichtian strata, nannofossils, foraminifers, inoceramids,
ammonites, echinoids, West Fore Balkan, Bulgaria.
Apstrakt. U radu se raspravqa o neopravdanom pripisivawu (na osnovu kre~wa~kih nanofosila)
velikog dela mastrihtskog profila u sinklinalama Mezdre i Qutidola (zapadni Predbalkan, Bugarska)
paleogenu. Istovremeno pojavqivawe paleocenskih nanofosila, o kojima pi{u neki autori, sa mastriht-
skim makrofosilnim taksonima u ovim profilima ukazuje na diahronizam u pojavi makrofosila i
nanofosila na granici K/Pg. Prema tome, ova granica se ne mo`e precizno utvrditi osim ako se ne pret-
postavi da su mahstritski fosili bili pretalo`eni, ali ne postoje dokazi pretalo`ivawa. Mastrihtski
nanofosili su na|eni ne samo u okviru vertikalnog prostirawa paleogenih nanofosilnih zona, ve} i u
formaciji Kajlaka gde se javqaju novi mastrihtski makrofosilni taksoni kao {to je Hemipneustes stria-
toradiatus (LESKE) i neki inoceramski i cefalopodski taksoni. Ove ~iwenice bacaju senku sumwe na pri-
menqivost nanofosila u odre|ivawu granice K/Pg gde je ona ve} pouzdano dokazana na osnovu makrofaune.
Kqu~ne re~i: granica kreda–paleogen, mastrihtski slojevi, nanofosili, foraminiferi, inocera-
musi, amoniti, ehinidi, zapadni Predbalkan, Bugarska.
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Department of  Geology and Paleontology, Sofia University, 15 Tzar Osvoboditel blvd., Sofia 1000, Bulgaria(1932) extended the studies of this stage to the north of
the Iskar River – between Mezdra and Roman, and later
they (BON^EV & KAMENOV, 1934) continued these to the
west – between the rivers of Iskar and Ogosta. Based on
inoceramids, cephalopods, echinoids and other macrofos-
sil taxa, they documented in detail the biostratigraphy of
the Maastrichtian Stage in the western Fore Balkan. The
Maastrichtian age of the Upper Cretaceous sediments in
this area was confirmed by all subsequent investigators,
based on macrofossil fauna (COHEN, 1946; TZANKOV,
1968; JOLKI^EV, 1982, 1986, 1989, and others). 
During recent years, calcareous nannofossils have
been assumed to be of extreme importance for the sub-
division of Upper Cretaceous and Cenozoic sediments
– an importance that, seemingly, cannot be put in ques-
tion. However, NAIDIN (2002, p. 46) has recently point-
ed out that “nevertheless we should have some doubts”
of the applicability of nannofossils.
Under the influence of nannoplankton euphoria, a
number of publications have recently appeared in which
the Cretaceous/Paleogene boundary in the study area
was traced without taking into account the presence of
characteristic macrofauna in the same sections that
were subdivided by means of nannoplankton. The Cre-
taceous/Paleogene boundary as determined by macro-
fauna was disregarded in these papers.
The macrofaunal data presented below raise ques-
tions about the applicability of nannofossils in defining
the Cretaceous/Paleogene boundary in the study area.
Facts and discussion
This paper discusses the Maastrichtian strata in the
southern limb of the Mezdra syncline and the same
deposits in the northern and southern limb of the
Lyutidol syncline in the southern parts of the West Fore
Balkan (Fig. 1).
The stratigraphic section in these two structures com-
prises the following lithostratigraphic units in ascending
order (JOLKI^EV, 1986): Dârmanci Formation – Lower
Maastrichtian; Kunino Formation – Lower Maastrichtian;
Mezdra Formation – Lower Maastrichtian and Kajlâka
Formation – Upper Maastrichtian (Fig. 2). 
The studies of SINNYOVSKY (1991, 1993, 1998, 2001),
SINNYOVSKY & CHRISTOVA-SINNYOVSKA (1993) and STOY-
KOVA et al. (2000) all focused on the Dârmanci, Kunino
and Mezdra Formations. It is unexplainable why they did
not discuss the age of the overlying Kajlâka Formation. 
The Mezdra Formation in the two structures com-
prises three lithological units of variable thickness: the
lower unit – microgranular limestones with flint con-
cretions; the middle unit – argillaceous limestones with-
out flint concretions with interbeds or in alternation
with marls and the upper unit – microgranular lime-
stones with flint concretions (Figs. 2–4). SINNYOVSKY
& CHRISTOVA-SINNYOVSKA (1993, p. 32) referred to the
middle unit in the Lyutidol syncline as the “Limestone
Formation”. In this unit EK. DIMITROVA (Geological
Institute, Bulgarian Academy of Sciences (BAS), unpub-
lished data) identified a foraminiferal assemblage (see
Fig. 3). From the same strata at the southerly limb of
the Mezdra syncline (at the village of Chelopeck), Y.
MALIAKOV (Geological Institute, BAS) collected eighteen
echinoid tests (now housed at the museum of the
Geological Institute, BAS No F.002525 to 002542).
Among these, the following taxa have recently been
identified (Fig. 2): Echinocorys conoidea GOLDFUSS as
well as several Echinocorys sp. which belong to a group
of species morphologically close to E. gr. marginata/sub-
globosa (of early to late Campanian age; compare
ERNST, 1972, 1975; JAGT et al., 2004); this may repre-
sent a continuation into, or recurrence(?) during the
Maastrichtian of such test morphologies (compare JAGT,
2000). In the Maastrichtian type area, these forms occur
as well, and are nearly always associated with typical
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Fig. 1. Sketch map (inset) of Bulgaria with
location and geological map of the study
area (after TZANKOV et al., 1991, modified).
1, Quaternary; 2, Lower–Middle Eocene;
3, Middle Eocene; 4, Kajlâka Formation –
Upper Maastrichtian; 5, Dârmanci, Kunino,
Mezdra formations – Lower Maastrichtian;
6, Lower Cretaceous; 7, thrust; 8, reverse
fault; 9, transgressive boundary; 10, bound-
ary of Quaternary sediments; 11, strati-
graphic sections (sections I and II, shown
in Figs, 3, 4, respectively).The Cretaceous/Paleogene (K/Pg) boundary in the Mezdra and Lyutidol syncline, Vratza District (Bulgaria) 43
Fig. 2. Generalized stratigraphic section of the Mezdra syncline. 1, conglomerates; 2, sandstones; 3, glauconitic sandstones;
4, marls; 5, clayey limestones; 6, medium- to coarse-grained limestones; 7, limestones with flints; 8, chalky limestones; 9,
biomorphic limestones; 10, “quarry type” limestones; 11, megaslump; 12, hardground; 13, phosphorites; 14, transgressive
boundary; 15, “x”, fossils discovered by BON^EV & KAMENOV (1934) and probably some of them misidentified; 16, ”v”, fos-
sils discovered by ZLATARSKI (1910) and probably some of them misidentified. The meaning of the question marks “?” in
Figs. 2, 3 and 4 is as follows: Fig. 2 – part of the section unstudied by SINNYOVSKY (1998) and STOYKOVA et al. (2000);
Fig. 3 – the upper part of Mezdra Fm is not shown in the paper of SINNYOVSKY & CHRISTOVA-SINNYOVSKA (1993, fig. 8);
Fig. 4 – the middle part of Mezdra Fm is not shown in the section of SINNYOVSKY (2001, fig. 3).Echinocorys gr. conoidea, hence a Maastrichtian age is
not in doubt (J.W.M. JAGT, pers. comm., April 2006).
In outcrops south of the village of Perchovtzi (Section
I in Fig. 1; Fig. 3) and at the Malata reka River (Section
II in Fig. 1; Fig. 4), SINNYOVSKY & CHRISTOVA-SIN-
NYOVSKA (1993, p. 38, fig. 8) and SINNYOVSKY (2001, p.
15, fig. 3) did not include the normal and complete mag-
nitude of the Mezdra Formation. Furthermore, in the
“Paleocene nannofossil zone” in these sections, single
specimens of Cataceramus sp. and Cataceramus cf. reg-
ularis (Figs. 5A, B), and a juvenile ammonite undeter-
minable to the species level cf. Pachydiscidae (Figs. 5C,
D) have been found. Ammonites are common in the
“limestone formation” along the southern limb of the
Lyutidol syncline, SW of the village of Lipnitza (Fig. 1). 
In my opinion, the upper portion of the Mezdra For-
mation in the southern limb of the Mezdra syncline
(Fig. 2) above the hardground (SINNYOVSKY, 1991, p.
264, fig. 2; 1998, p. 12, fig. 4; p.14, fig. 6), which
comprises bioclastic, medium- to coarse-grained lime-
stones, in fact belong to the base of the Kajlâka
Formation. These limestones are analogous to the lime-
stones of Unit 9 in the northern limb of the Mezdra
syncline (JOLKI^EV, 1982, pp. 18–19, fig. 7). From
these, in the eastern centricline of the Mezdra syncline,
a single specimen of Cataceramus balticus BÖHM and
one of “Inoceramus” sp. indet. have been found.
The transitional limestones are followed upwards by
whitish (with beige), indistinctly bedded micro- to me-
dium-grained quarry limestones – the so-called “Vratza
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Fig. 3. Schematic stratigraphic section of the Maastrichtian Stage south of the village of Perchovtzi (Section I in Fig. 1).
(1) - EK. DIMITROVA, unpublished data. For legend see Fig. 2. Stone”. From these limestones, ZLATARSKI (1910) men-
tioned Baculites baculoides ROEMER (probably misiden-
tified ammonite), Baculites sp., Hamites sp.; while BON-
^EV & KAMENOV (1934, p. 81) reported Hemipneustes
striatoradiatus (LESKE) and Belemnitella mucronata
(SCHLOTHEIM) (probably misidentified Belemnitella), and
JOLKI^EV (1982, p. 18 – packet 9; p. 19, fig. 7) noted a
Pachydiscus gollevillensis gollevillensis (D’ORBIGNY), =
Anapachydiscus cf. terminus WARD & KENNEDY, 1993
which is figured here (Fig. 5E). 
These sediments are overlain by light grey to whitish
fine-, medium- to coarse-grained limestones from which
BON^EV & KAMENOV (1934, p. 82) collected Hemipne-
ustes striatoradiatus, “Inoceramus” sp., Pycnodonte vesi-
cularis (LAMARCK), Exogyra decussata COQUAND and
Pecten (=Entolium) cf. membranaceus (NILSSON) (Fig. 2).
In the area of the Lyutidol syncline, the Kajlâka For-
mation is preserved only in the southern limb of the struc-
ture – along the left bank of the Malata River, at the
southern end of the village of Lyutidol. There, different
horizons of Maastrichtian strata are transgressively over-
lain by terrigenous Middle Eocene deposits (TZANKOV et
al., 1991), which SINNYOVSKY & CHRISTOVA-SINNYOVSKA
(1993) and SINNYOVSKY (1993, 2001) assumed to be in
allochthonous position and of Campanian–Maastrichtian
age, as defined by nannofossils (Figs. 3, 4). I subscribe to
the transgressive, but not allochthonous, position of the
terrigenous sediments upon the Maastrichtian ones. The
nannofossil samples have presumably been collected from
Upper Cretaceous blocks, included as a common compo-
nent within Middle Eocene terrigenous sediments. 
Disregarding the presence of inoceramids, cephalo-
pods and characteristic Maastrichtian echinoid fauna in
the whole section of the Upper Cretaceous series in
these structures, SINNYOVSKY & CHRISTOVA-SINNYOV-
SKA (1993), SINNYOVSKY (1991, 1993, 1998, 2001) and
STOYKOVA et al. (2000), on the basis of nannofossils,
defined the Paleocene age for most of this section
(Figs. 2–4). They assumed (pers. comm., 2004) the Ma-
astrichtian inoceramid, cephalopod and echinoid fauna,
which occurs in the range of their “nannofossil zones”,
as well as the macrofauna from the Kajlâka Formation,
to have been redeposited. I assert that this does not cor-
respond to the fossil sequences in the section and there
is no physical evidence of resedimentation of Maas-
trichtian macrofossils. 
The outcrops of the Mezdra Formation continue into
the Fore Balkan and to the west of the Mezdra syn-
cline as far west as the valley of the Ogosta River.
There, in a quarry at the village of Lyuta (now Vla-
dimirovo), Vratza District, BON^EV & KAMENOV (1934,
p. 80) found Pachydiscus neubergicus (VON HAUER)
together with numerous echinoids, analogous in specif-
ic content to those from the Mezdra Formation in the
area of Mezdra (determined also by the present author).
SINNYOVSKY (2003, p. 152) analysed the limestones in
this quarry for nannoplankton and “proved” that they
are of Paleocene and not of Maastrichtian age. SINNYOV-
SKY is well aware of the presence of Maastrichtian
macrofossil taxa at this locality, cited by him in this
paper (p. 149), but fails to comment on this fact. 
Conclusion
The normal superposition of lithostratigraphic units,
which form the limbs of the Mezdra and Lyutidol syn-
clines, as well as their macro- and microfossil content
unambiguously confirm their Maastrichtian age. 
The co-occurrence of Paleocene nannofossils and
Maastrichtian macrofossil taxa in the sections of these
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Fig. 4. Schematic stratigraphic section of the Maastrichtian
Stage near to the village of Lyutidol – on the left bank of
the Malata River (Section II in Fig.1). For dating the
“Danian” strata SINNYOVSKY refers to the nannofosil taxa
mentioned in the same paper (SINNYOVSKY, 2001, p. 12). For
legend see Fig. 2structures indicates the diachronic appearance of macro-
and nannofossils at the Cretaceous/Paleogene boundary.
From this viewpoint, the respective boundary cannot be
fixed by nannofossils except if it is assume the Maas-
trichtian macrofossils to have been re-deposited, but
this is not the case. Furthermore, the Maastrichtian
macrofauna is found not only within the ranges of the
“nannofossil zones” but also in the sections overlying
them – in the Kajlâka Formation, where a number of
new Maastrichtian taxa, such as Hemipneustes stria-
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Fig. 5. A. Cataceramus sp., specimen No SU6030, Mezdra Formation, south of the village of Perchovtzi (section I from Fig.
1; Fig. 3); x 1. B. Cataceramus cf. regularis D’ORBIGNY, specimen No SU6029 (plaster cast), Mezdra Formation, on the left
bank of Malata River, near the village of Lyutidol (section II from Fig. 1, Fig. 4); x 1. C, D. A juvenile ammonite unde-
terminable to the species level cf. Pachydiscidae, specimen No SU6028, Mezdra Formation, on the left bank of Malata River,
near the village of Lyutidol (section II from Fig. 1, Fig. 4); C, u 1; D, u 2. E. Anapachydiscus cf. terminus WARD &
KENNEDY, specimen No SU267, found in Kajlâka Formation, the quarry at the village of Varbeshnitza, NW from Mezdra
(mentioned in JOLKI^EV, 1982, p. 18, packet 9, p. 19, fig. 7 as Pachydiscus gollevillensis gollevilensis (D’ORBIGNY), x 0.5.
SU – collection numbers from the Museum of Paleontology at Sofia University “St. Kliment Ohridski”.toradiatus, appear. Accompaning to this taxon, inoce-
ramids and cephalopods continue to occur (Fig. 2).
These facts call into question the applicability of nanno-
fossils for defining the Cretaceous/Paleogene boundary.
This recalls the situation in the type area of the
Maastrichtian Stage, where all nannofossil taxa except
one (Biantholithus sparsus), including the ones held to
be indicative of the lower Paleocene, already occur in
the underlying Maastricht Formation [(MAI et al, 1994;
MAI et al, 1997a; MAI et al, 1997b; MAI, 1999; MAI
et al, 2003), yet in a different size category], which is
well dated by macrofossil taxa as late Maastrichtian
(J.W.M. JAGT, pers. comm., 2005).
Diachronism in the occurrences of macro- and nan-
nofossils is observed not only at the boundary Creta-
ceous/Paleogene, but also at other boundaries, e. g. the
Campanian/Maastrichtian boundary in some European
outcrops (JAGT & FELDER, 2003;  KÜCHLER & WAGRE-
ICH, 1999; WAGREICH et al., 2003). ROBASZYNSKI et al.
(1985) also expressed some doubts on the applicability
of nannofossils in determining the Campanian–Maas-
trichtian boundary and pointed out that “the Campan-
ian–Maastrichtian boundary is somewhat difficult to re-
cognize with nannoplankton because of problems in
determining the index species and possible diachronism
of their appearances and extinctions from the Tethyan
to the Boreal realms”. WAGREICH (1987, p. 85) stated
that ”no exact correlation of nannoplankton and macro-
fossil zonation at the Campanian/Maastrichtian bound-
ary for low and high latitudes exists”. According to
BURNETT (1998, p. 137) “stages have been historically
defined onshore using macrofossils. In the absence of
macrofossil data from oceanic cores, stages boundaries
started to be “defined” using microfossil events”. Final-
ly, BURNETT (1998, p. 137) concluded: “Nannofossils
do not define the bases of any Upper Cretaceous sta-
ges.” This evidence, as well as the data presented
above, shows that nannofossils should be used in bios-
tratigraphy with more care in the case of chronostrati-
graphic boundaries already fixed by macrofauna. 
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Rezime
Granica krede i paleogena u sinklinalama
Mezdre i Qutidola u oblasti Vraca
(zapadni Predbalkan, Bugarska)
U radu se govori o neopravdanom pripisivawu
(na osnovu kre~wa~kih nanofosila) velikog dela
mastrihtskog profila u sinklinalama Mezdre i
Qutidola (zapadni Predbalkan, Bugarska) paleo-
genu. Gorwokredni sedmenti u sinklinalama
Mezdre i Qutidola vracke oblasti zapadnog dela
Predbalkana u Bugarskoj {iroko su raspros-
traweni i velikog su tektonskog zna~aja. BON^EV
NIKOLA A. JOLKI^EV 48(1932) je prvi dokazao da su gorwokredni sedimen-
ti Predbalkana ju`no od reke Iskar mastrihtske
starosti. Mastrihtsku starost su potvrdili svi
kasniji istra`iva~i na osnovu makrofosilne
faune (COHEN, 1946; TZANKOV, 1968; JOLKI^EV, 1986,
1989; i drugi).
Za kre~wa~ke nanofosile se posledwih godina
pretpostavqa da su izuzetno va`ni za ras~lawava-
we gorwokrednih i kenozojskih sedimenata – va`-
nost koju izgleda ne mo`emo da dovedemo u pitawe.
Pod uticajem nanoplanktonske euforije nedavno
se pojavilo nekoliko publikovanih radova u koji-
ma se granica krede i paleogena u prou~avanom
podru~ju prati ne uzimaju}i u obzir prisustvo ka-
rakteristi~ne makrofaune u istim slojevima koji
su ras~laweni na osnovu nanoplanktona. Granica
krede i paleogena odre|ena pomo}u makrofaune
zanemaruje se u tim radovima.
Makrofaunisti~ki podaci prikazani u ovom
radu pokre}u pitawe primenqivosti nanofosila
za definisawe granice kreda–paleogen u datoj ob-
lasti. Zanemaruju}i prisustvo inoceramusa, cefa-
lopoda i karakteristi~ne mastrihtske ehinidske
faune u celom profilu gorwokredne serije u ovim
strukturama, SYNNOVSKY & CHRISTOVA-SYNNOVSKA
(1993), SYNNOVSKY (1991, 1993, 1998, 2001) i STOY-
KOVA et al. (2000) odredili su na osnovu nanofosi-
la paleocensku starost najve}eg dela profila (sl.
2–4). Oni pretpostavqaju (usmeno saop{tewe,
2004) da su mastrihtska inoceramska, cefalopod-
ska i ehinidska fauna, koja se javqa u granicama
wihovih “nanofosilnih zona”, kao i makrofauna
formacije Kajlaka, pretalo`ene. Ja tvrdim da to
odgovara fosilnoj sekvenci u profilu i da ne pos-
toji materijalni dokaz pretalo`ivawa mastriht-
skih makrofosila.
Normalna superpozicija litostratigrafskih
jedinica koje formiraju krila sinklinala Mezdra
i Qutidol, kao i wihov makro i mikrofosilni
sadr`aj nedvosmisleno potvr|uju wihovu mast-
rihtsku starost. To je prikazano u ovom radu broj-
nim ~iwenicama.
Istovremena pojava paleocenskih nanofosila i
mastrihtskih makrofosilnih taksona u profili-
ma ovih struktura ukazuje na dijahroni~nu pojavu
makro i nanofosila na granici krede i paleogena.
Sa ovog stanovi{ta odgovaraju}a granica se ne mo-
`e utvrditi pomo}u nanofosila osim ako ne pred-
postavimo da su mastrihtski makrofosili bili
pretalo`eni, ali to ovde nije bio slu~aj. Osim
toga, mastrihtska makrofauna je na|ena ne samo u
granicama “nanofosilnih zona” ve} i u slojevima
iznad wih – u formaciji Kajlaka, gde se javqa vi{e
novih mastrihtskih taksona kao {to je Hemi-
pneustes striatoradiatus. Pored ovog taksona i daqe
se javqaju inoceramusi i cefalopodi (sl. 2). Ove
~iwenice dovode u pitawe primenqivost nanofo-
sila za definisawe granice kreda–paleogen.
To potse}a na situaciju u tipskoj oblasti mas-
trihtskog kata, gde se svi nanofosilni taksoni
osim jednog (Biantholithus sparsus) ukqu~uju}i i one
za koje se smatra da ukazuju na dowi paleocen,
javqaju u podini Mastrihtske formacije [(MAI,
1999; MAI et al., 1994, 1997a, 1997b, 2002), mada dru-
ga~ijih dimenzija], koja je pouzdano odre|ena na
osnovu makrofosilnih taksona kao gorwomastriht-
ska (JAGT, usmeno saop{tewe, 2005).
Dijahronizam u pojavama makro i nanofosila
zapa`en je ne samo na granici krede i paleogena, ve}
i na drugim granicama, napr. granici kampana i mas-
trihta u nekim indancima u Evropi (JAGT & FELDER,
2003; KÜCHLER & WAGREICH, 1999; WAGREICH et al.,
2003). ROBASZYNSKI et al. (1985) tako|e su izrazili
sumwu u primenqivost nanofosila za odre|ivawe
granice kampan–mastriht i ukazali da je “granicu
kampan–mastrihta donekle te{ko prepoznati na
osnovu nanoplanktona zbog problema utvr|ivawa
vode}e vrste i mogu}eg dijahronizma wihovog
pojavqivawa i izumirawa od Tetisa do borealnih
oblasti”. WAGREICH (1987, str. 85) konstatuje da “ne
postoji ta~na korelacija nanoplanktonskog i
makrofosilnog zonirawa na granici kampan–mas-
triht za mawe i ve}e geografske {irine”. Prema
BURNETT-u (1998, str. 137), “katovi su istorijski
definisani na kopnu pomo}u makrofosila. U
nedostatku makrofosilnih podataka iz okeanskih
jezgara, granice katova su po~ele da se “odre|uju”
pomo}u mikrofosila”. Na kraju, BURNETT (1998, str.
137) zakqu~uje: “Nanofosili ne odre|uju baze bilo
kojih katova gorwe krede”. Ovaj dokaz kao i podaci
prikazani u ovom radu pokazuju da u biostrati-
grafiji nanofosile treba koristiti sa vi{e
pa`we u slu~aju hronostratigrafskih granica koje
su ve} utvr|ene pomo}u makrofaune.
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